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The family Schistonoeidae is a small family of the superfamily
Gelechioidea, containing two pantropical species (Hodges 1998).
The two subfamilies, Oeciinae and Schistonoeinae, are recognized
within the family with each consisting of a single monobasic genus
(Hodges 1998). The immature stages of the family had hitherto
been unknown.
In 2014 and 2015, many adults of Oecia oecophila (Staudinger
1876) of the subfamily Oeciinae occurred in a food factory in Tokyo,
Japan (Tomioka et al 2016; Figure 1A). This species is possibly native
to the Caribbean Islands and has been widely dispersed through
commerce (Holloway et al 2001; Parenti 2000; Zimmerman 1978).
The moths had previously occurred elsewhere in Japan; however,
they have disappeared recently (Issiki 1950; Sakamaki 2013). The
mass occurrence of the species was perhaps caused by the latest
immigrants to Tokyo (Tomioka et al 2016). We collected some
larvae of the species from the food factory, and obtained pupae and
adults after rearing the larvae.asu).
useum of Korea (NSMK) and
National Science Museum of Korea
license (http://creativecommons.In the present paper, we describe the immature stages using
illustrations and biological notes for the ﬁrst time, and discuss the
phylogenetic relationships of the family.Materials and methods
Materials
Mature larva: 3 exs, ﬁxed on July 16, 2015 (Y. Tomioka leg.).
Pupa: 1 ex, ﬁxed on July 16, 2015 (Y. Tomioka leg.). The larvae were
identiﬁed from the trash in the roof-space of one ﬂoor underground
in the food factory in Tokyo, Japan, on May 13, 2015. The trash
contained house dust and feces of Muridae. The feces were
considered to be of rats [Rattus norvegicus (Berkenhout, 1769)]
because of the habitat and feces size. The larvae were reared in
cases at room conditions, with the feces provided. Thematerials are
preserved in the private collection of Y. Nasu.Methods
Larvae were slit lengthwise laterally and macerated for approxi-
mately 10 hours in 10% KOH solution under room conditions, and
afterwashing, stainedwith acetocarmine solution for examinationof(NSMK) and Korea National Arboretum (KNA). Production and hosting by Elsevier.
org/licenses/by-nc-nd/4.0/).
Figure 1. Adult, larva, and cocoon of O. oecophila. A, Male adult; B, Mature larva; C, Cocoon; D, Pupal skin in cocoon.
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drawn using a drawing apparatus attached to a binocular micro-
scope, LeicaMZ16 (LeicaMicrosystems, Germany), and images of the
larval crochets were taken using a digital camera, Nikon Coolpix
8400, attached to a microscope, Nikon Eclips E200 (Nikon Corpora-
tion, Japan). Digital images of adults and larvaewere enhanced using
Adobe Photoshop software (Adobe Systems Incorporated, USA).Figure 2. Larval chaetotaxy and crochets of O. oecophila. A, Head, frontal view; B, Head, latera
E, 8th and 9th abdominal segments, lateral view. F, Crochets of right ventral leg of 4th abdoResults
Description of immature stages of Oecia oecophila (Staudinger,
1876) (Figures 1e3)
Mature larva (Figures 1B, 1C, and 2). Length 7e8 mm. Head
somewhat shorter than broad, pale brown (Figure 1B), without al view; C, Pro- and mesothorax, lateral view; D, Third abdominal segment, lateral view;
minal segment. sp ¼ spiracle.
Figure 3. Pupa of O. oecophila. A, Frontal view; B, Lateral view. at¼ antenna;
fmr¼ foreleg femur; fw¼ forewing; ga¼ galea; lg 1¼ foreleg; lg 2¼midleg; lg
3¼ hindleg; lp¼ labial palpus; sp¼ spiracle.
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stemmata arranged in a semicircle (Figure 2B). Body semi-
transparent, light yellowishewhite; prothoracic shield and anal
shield pale light brown (Figure 1B). Thoracic legs pale light brown,
with normal pretarsal setae. Pinacula small, inconspicuous;
pinaculum rings of SD setae group on 1ste8th abdominal segments
missing. A pore posterad of SD1 seta present on 1ste8th abdominal
segments (Figures 2D and 2E). Spiracles of 7th and 8th segments
large. Ventral prolegs with biordinal crochets arranged in complete
oval, 26e28 in number (Figure 2F). Anal prolegs with biordinal
crochets arranged in a semicircle, 17e19 in number.
Chaetotaxy (Figures 2AeE). Head (Figures 2A and 2B): F1 long,
located to middle of frontoclypeal region; AF1 longer than AF2; P1
very long, slightly above the level of AF2; P2 above the level of P1;
Pb located between P1 and P2, and approximate to P2 rather than
P1; A3 very long, below the level of Pa; S1 located on edge of
stemmatal area; S2 very long, equidistant from L1 and S3. Thorax
(Figure 2C): on prothorax, L group trisetose; on meso- andmetathorax, all setae on a separate pinaculum. Abdomen
(Figures 2D and 2E): SD2 very short, slightly in front of SD1; on 9th
segment, all setae on a separate pinaculum, SD1 normal (not hair-
like), L unisetose; SV group on 1st and 7the9th segments unisetose,
2nde6th segments trisetose.
Pupa (Figure 3). Length about 5 mm. Pale yellow. Frontocrypeal
area with a pair of setae. Antennae very long, tips separated,
reaching over terminal segment. Maxillary palpi exposed. Labial
palpi exposed, reaching to about 2/3 of galeae. Foreleg femora
exposed. Tips of forelegs exposed, before the antennae. Tips of
midlegs, reaching to near the middle of 7th abdominal segment.
Tips of hindlegs, reaching to terminal segment. Abdomen without
lateral condyles and dorsal spines. Abdominal spiracles not pro-
truded. Terminal segment with cremaster bifurcated apically; two
pairs of hooked setae present on the base of cremaster, two pairs on
the dorsal part.
Distribution. West Indies, Central and South America, South
Europe, North and South Africa, Malay Peninsula, Java, Indonesia,
Australia, Hawaii (Zimmerman 1978), and Japan.
Biology. Larva fed on dried feces of rats, concealed in a tube-like
nest made of the fragments of feces. Pupation took place in an oval
cocoon of the fragments of feces (Figure 1C), and pupa did not
protrude from the cocoon at emergence (Figure 1D). Adults started
appearing in April, peaked in May, and disappeared in November in
the food factory (Tomioka et al 2016). The other larval food is leaf
litter (Parenti 2000).Discussion
The coprophagous feeding habit of the larva of O. oecophila had
been strongly predicted by some observation (Gozmány 2000;
Klimesch 1985). In our experiments, we certiﬁed that the larva
could be reared on dried feces of rats. However, the larva may feed
on many other materials as do other coprophagous moth larvae.
The larva does not have the following characters that are
observed in many gelechioid larvae: six stemmata, a submental pit
on head, blade-like pretarsal setae of thoracic legs, and hair-like
SD1 setae on 9th abdominal segment. According to Hodges
(1998), the family Schistonoeidae is a sister group of Oecopholi-
dae, Lechithoceridae, and other advanced families within the su-
perfamily Gelechioidea. In Oecopholidae, the larvae often have
submental pits on heads, and in Oecophoridae and Lechithoceridae
often hair-like SD1 setae on 9th abdominal segment (Stehr 1987;
Saito and Ueda 2011). Exceptionally in Hoffmannophila pseudos-
pretella (Stainton, 1849) of Oecophoridae, the larva has four or ﬁve
stemmata and no hair-like SD1 setae on 9th abdominal segment
(Stehr 1987). Moreover, H. pseudospretella is cosmopolitan in dis-
tribution and coprophagous. These larval characteristics similar to
those of Oeciamay suggest some phylogenetic association between
them, although characters of its genitalia are not similar to those of
Oecia. Gozmány (1967, 2000) included the genus in the family
Holcopogonidae on the basis of adult characteristics. Larvae of the
Holcopogonidae are characterized by the following characters:
reduced or undeveloped stemmata, 1ste8th abdominal segments
without pinaculum rings around SD1 setae or pores posterad of the
setae, and 9th abdominal segment with two extra D setae (Hodges
1998). The larva of Oecia shared two characteristics, reduction of
stemmata and missing of the pinaculum rings around SD1 setae.
Because the latter characteristic is found in many taxa of Gele-
chioidea, it is difﬁcult to use for estimating their phylogenetic
association.
In order to investigate the adaptive or phylogenetic importance
of these larval characters in Oecia, we need more studies of other
characters such as DNA sequence data.
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